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NPp0pRSmh���h�|Wtvrkrmturm|���pTNP|fh��9sP�.pRSmh;}kh��fh�lusfjm�*h�rYp@sP��pRSkh;j�ORsW�mlvhW?@H9Smtu��j�ORsf�mluh��-NWQ�pR�eNWlulon*SmNW�9N'rksfrk�§��h�ORs'��pRhwNf}Yn��§��pTNcpRh=��sWlv��pRtusfr�X
pRs%��SktuQ�S�pRSmh;J¨G@<5I Ö �*h�pRSksY}*��h�h��*��pRs%Q�sfrY�\h�OR|Wh=�zNW��pRh�O�pRSeNPr�h�tupRSkh�O)sP�¥pRSmh=sWpRSmh�O)�*h�pRSmsY}���X�NW����Smsw��r sfr pRSmh�lvNP��p)�e|f��ORh

Ò



sW�$pRSmh'��h�ORtuh���?0A´r�h�¬�jmlvNWturmturk|�pRSmtu�����mj�h�ORtusPO=j�h�O��zsWOR��NPrmQ�h'tur�Q�sfrY�\h�OR|Wh�rmQ�hfXm��h'Q�sfr�à�h�Q�pR��ORh5pRSeNcp)pRSmh'Smtu|WSmh�O;��jeNcpRtvNWl¥NPQ�Q���OTNWQ�n
tu�=pRSkh%h�¬�jkl�NPreNcpRtvsWr�?=:=h�QwNWlul$pRSmNPp�pRSkh��mj���ture}��*h�pRSksY}�tv�;�mOR��p��RX.E_�´��tu����h�Q�sfre}Y�RX.NWrm}�JKG@<5I Ö tv�;pRSmtoOT}��§sPOT}kh�O5NWQ�Q���OTNPpRh�tur
���*s�sWpRS ORh�|ftusWrm��?

ACp=tu�'NWlu��s turYpRh�ORh���pRturm|�pRs Q�sf�*jeNcORh'pRSmh�pRh���pRhw}��*h�pRSmsY}��;pRs N*�\h�O�n��erkh%|PORt�}��kjY��turm}���sflu�kpRtusfr2X.��SmtuQ�S2X.tur���sf�*h���h�rm��hfX
��SmsW�mlv}���h;pRSmh=�*sf��p*¦§ORh�lut�NP�mluh�©*tur Q�sfrY�\h�OR|Wturm|%pRs�pRSmh=Q�sWO�ORh�Q�p=jkS�nk��tuQwNPl���sflu�kpRtusWr��mrm}kh�O�|WORtv} ORh��mrmh��*h�rYpw?�I�rª¥tu|f��ORh5Ók? U���h
��Smsw�¿pRSkh)pRh��*j�sWOTNPle��h�SeNw�YtusWO�sW�$N���turm|Wluh�j�sftur�p9lus�QwNcpRhw} NPp ¼ ½ Zv) � NWrm}*tvrkQ�lu�e}�h�N	�wZWZfZ�Q�h�lul��mj���ture}	��sWlv��pRtusfr��zsWO�ORh��zh�ORh�rmQ�hf?
<�sPpRh%Sksw�&pRSmh�J¨G�<'I tu��h�¬Yp�ORh��*h�lonQ�lusf��h%pRs*pRSkh�¦C���mj�h�O��¢�erkh�©��mj���ture}�j�ORsW�eluhfX���Sktulvh�pRSmh�sWpRSkh�O�pC�9s��*h�pRSksY}k�=NPORh�sPµ{��n
NW��sW�kp��wZ^á ?Ü Ú�ÝMÞ ËzÉYÇfÃvÂ>@	ÄWÊCÂ�Æ�Ë�ÄfÃ ¡)ÈRÊCÂRÄ^;WÌÎ?�ÍWËzÉkÊRz§È�ÍA�YÆ�ÁTÂ���A´r�sWOT}kh�O5pRs�pRh���p'pRSkh��*h�pRSksY}���sWO�N �\h�O�n�reNcO�ORsw��lun����kjmj�sWO�pRh�}�jk��h��e}�s�j�sWtvr�p��
��sf��ORQ�hfXk�9h5OTNWr pRSmh'�RNP�*h5jkORsW�mluh��ÙNW��tur�QwNP��h*x��c�)NW��sc�\hWXm�k�kp)��topRS�N���sW�kORQ�h�}�h��erkhw}NP�� ½Cß ��Z á to� ¼ ìi¹ Z�) Ó\Ô á Zv) [fUcºZ á sPpRSmh�O���tu��h
��Smh�ORh�rmsw�~pRSmh;��sf�kORQ�h�tu�9rmsWrm��h�ORs%tur�sfrklun�p´�9s�|WORtv}�Q�h�lulu��?0H9Smtu�9tu�)N'Q�SmNWluluh�rm|Wh��zsPO)��jeNcpRtvNWl.}ktu��Q�ORh�pRtv��NPpRtusfrk����SktuQ�S NPORh=Smtu|fSkh�O
pRSeNPr��mOR��p'sPOT}kh�OwX2��h�QwNP�m��h�pRSkh8à´�m�*jk��QwNP�m��hw}���n�pRSmh%��sf�kORQ�h	NPORh�Q�lusf��h�O'pRs hwNWQTS�sWpRSmh�O5pRSeNPr�pRSkh%��pRh�rkQ�tul_��t�}YpRS�topR��h�lo�C?�Jih
rmsw�KturkQ�lu�e}kh�}*JKG@<5I'['tur*pRSmh;Q�sW�*jeNPORtu��sWr pRs�jm�k��S*pRSmh;lvtu�*topR��sP��pRSkh=��QTSmh��*h;��sWO9pRSkh;J¨G�<'I'[5��QTSmh��*h;�m��h��9N���pRh�rmQ�tulepRSmNPp
tu�=[%Q�h�lulu�;��tv}�hf?

8=����Smsw��r{sWr�ª¥tu|f�kORh���Ók? Ö NWrm} Ók? ÓkX_pRSkh ��h�SeNw�YtvsPO�sW��pRSmh	J¨G�<'I ��QTSmh��*h���tu�%��pRtvlul)NPQ�Q�h�j�pTNW�klvhW?�H9Smh�n�jkORsY}��mQ�h�rks
sf��Q�tvlulvNPpRtusWrm��Ncp�pRSmh�mNW��h�sP�5pRSmh���sW�kORQ�hWX��m�kp�pRSmh�n(��sWpRS~sc�\h�OR��Sms�sPp�pRSmh¿¦C��h���pR©{��sflu��pRtvsWr�X)pRSkh����mj�h�O��¢�mrmh�kj���tvrm}2?¨H9Skh
h�¬�j�h�Q�pTNcpRtusfr tv�0pRSeNPp)NW��pRSkh�|WORtv}�tu��ORh��erkhw}	pRSmh;��h�SeNw�YtusWO9��tulul.��h�tv}kh�rYpRtuQwNPlepRs�pRSmNPp)sP��pRSkh�j�ORh��YtvsW�m�0QwNW��hfXk��turmQ�h;pRSmh=}ktu��pTNWrkQ�h
��h�pC�9h�h�rlvs�Q�NPpRtusfrk�=sP�_pRSmh5lvNPOR|Wh�|WOTNf}�tuh�r�pR����tulul�pRSkh�r��h'��h��\h�OTNWl2|WORtv}Q�h�lulv����tv}khf?Ü n�Ý�â �YË�É!ãmÊq�YË�ÁZYÎ@*ÄPÊCÂ�Æ�Ë¢ÄWÃ ÈZ¡@ÃuÄWÆ�Ç�ÂX�YÉmÈRÊCÂ�Ä!;WÌ�È�ÍA�YÆ�ÁTÂ��0J{h�rmsw�¨pRh���p�pRSmh5Q�sY}�h'sfr�N�p´�9sP�§��NPpRh�ORtvNWl2jkORsW�mluh��Ù}�h��erkhw} ��n9e�0x ¼ � ½Cß Z�) ZWZfZ�� á to� ¼ ì{¹ Z á Zv)u��º�wZWZ á sWpRSkh�O���tu��h
NWrm} pRSkh'��sf�kORQ�hfXmlus�QwNPlutv��hw}��Yn ¼ ìi¹ Z á Z�)u��º§XmQ�SmNWrk|fh���turpRtu�*h'NW�fe��xzóR� ½äß ÔÎå���Z õ î á to�_ó9ì�¹o�wZ #%æ á ÓÎå���Z #%æ ºZ á sPpRSmh�O���tu��h
H9Smh����ktupRh�sP���*h�pRSmsY}���pRh���pRhw}rmsw�ÝturmQ�lu�e}�h��;rmsWp�à��k��p�J¨G@<5I Ö NWrm}�J¨G�<'I'[YXm�mj���turm|�X�NWrm}�E��´�%Xm�m�kp)pRSkh%À�tu�*jmluh Õ sPORrmh�O
79NPl�NPrmQ�h�x§À Õ 7)��NWrm}pRSmh�D5tvNW�*sWre}Y�CD�tuµ.h�ORh�rmQ�h5��topRS�rmh�|\NPpRtu�\h'¸m�k¬ �m¬Y�§�mj{x�D��§D��9�*h�pRSksY}k�;NW�;�9h�lul�ç2��sWpRS�sP�0pRSkh�l�Ncp�pRh�O�NPORh
Q�h�lulo�§Q�h�r�pRh�ORhw}	��QTSmh��*h���?¥J{h)Q�sf�*jeNcORh�NWlulmpRSkh���h��*h�pRSmsY}��@sWr*N5|WORtv}	sP� ª ½ UWZfZ'Q�h�lvlu�@��tupRS�N5�fh�O�n%�mrmh)|PORt�}	�kj���tvrm}���sflu��pRtvsWr
sfr�[WZfZWZ	Q�h�lulu��?9H9Skh5lvNPp�pRh�O=tu�;NW|\NPtur�|f�eNcOTNWr�pRh�hw} pRs�Q�sWr��fh�OR|fh5pRs�pRSkh�ORtu|fS�p;��sflu�kpRtusWr��mre}�h�O)|PORt�}ORh��ermh��*h�r�pw?

8=r*h�¬mNP�*tureNPpRtusWr*sW��ª¥tu|f�kORh;Ók? [5ORh��\hwNPlu�0pRSmh)pC�9s��RNWlutuh�r�p���hwNPpR��ORh���sP��pRSkh�JKG@<5I¨��QTSmh��*hAe9x�t���topR�0rmsfrksf��Q�tululvNPpRsPO�n�reNPpR��ORh
NWrm}~x�tut��5Smtu|fS�sWOT}kh�O%sP��NWQ�Q��kOTNPQ�nitur����*s�sWpRS�ORh�|ftusfrk��?H9Skh*lvNPp�pRh�O�jkORsWj�h�O�p´n�tu���*sWORh�jkORsfrksf�krmQ�hw}���Smh�r�pRSmh	��sWlu�kpRtusfrqSmNW�
NPORh�NW��sW�)���*s�sPpRSi�WNPORtvNPpRtusfr2?�A´r�ª¥tu|f�kORh*Ó�? [��9h	��Sksc��Q�lusW��h��§�mjm��sP�9pRSmh	Sktu|fSmlon��WNPO�n�turm|�ORh�|ftusfrk��sWripRSmh%ORtv|WS�p���t�}�h*sW�)h�NWQTS
��reNPjm��SksWpw?@H9Smh���h=Q�sWrk�kOR�-sW�kO0h�¬�j�h�Q�pTNPpRtusWr sP��pRSkh)J¨G@<5I¨��QTSmh��*h;Q�sf�*turm|��\h�O�n�Q�lusf��h;pRs�pRSkh����mj�h�O��mrmh���sflu�kpRtusWr�XY��Smtuluh;pRSkh
lusw�9h�O�sWOT}kh�O5��QTSmh��*h��;jkORsY}��mQ�h�lvNPOR|Wh%h�O�ORsWOR��rkhwNPO�h�¬Yp�ORh���N	NPre}eÏcsWO�sf��Q�tululvNPpRtusfrk�'rmhwNcO���pRh�h�j�|POTNf}�tvh�rYpR��?=H$s�Nw�\sWtv}�SmNw��turk|	pRs
turmQ�lu�m}kh�N�lvNPOR|Wh'rY�m����h�O)sW��jklvsPpR��Xk��h'Q�Sksf��h5pRs	�k��h5pRSmh5tur�pRh�|POTNPpRhw}����mNWr�pRtop´n�è�¡	�@tur�ª¥tu|f��ORh'Ók? [Ü Í Ýlâ ��Ë¢ÁZY*ãmÊq�YËzÉE@	ÄWÊCÂ�ÆTË¢ÄfÃ È<¡@ÃuÄWÆ¢Ç�Âb�YÉmÈRÊCÂ�Ä!;WÌ�È�ÍA�YÆ�ÁTÂ��0AC���9h�ORh��\h�OR��h=pRSkh�p´��s���NcpRh�ORtvNWl.jkORsWj�h�O�pRtuh���Xm�k�kp)luhwNw�\h;pRSmh5��sW�kORQ�h=pRh�OR�
NW��tur Õ NP��h x Ö ��Xk��h'QwNWr�pRh���p�pRSmh5Q�sY}�h'sfr�N�¦CpRSmtuQT¶��§pRsP�¢pRSmturm©�jkORsW�mluh���?@H9SY�m����h�p�e�0x ¼ � ½Cß �wZWZ á to� ¼ ì{¹ Z á Zv)u��º

Z�) ZWZfZ��A)�sWpRSkh�O���tu��h
A´r%pRSmtu��QwNW��h)pRSmh)Sktu|fS	sPOT}kh�O0sW�2NPQ�Q��kOTNPQ�n%sWµ.h�ORhw}	��n�pRSmh9JKG@<5IK�*h�pRSmsY}%tu�@���mtopRh)jkORsWrmsW�mrmQ�hw}�rmh�NPO�pRSmh)Q�sPORrmh�O@ORh�|WtvsWrm�

sW�_pRSkh5jkORsP�eluh���?0H9Smh5JKG@<5I Ö NWrm}�J¨G�<'I'[���QTSmh��*h��)��h�h�� pRs	|Wtv�fh5pRSmh5�RNP�*h�NWQ�Q���OTNWQ�nNW�)pRSkh'�mj���ture}���QTSmh��*h5sfr�N%�\h�O�n
�erkh5|WORtv}��@�k�kp)��topRSi�cÏWUf[wpRS�sW�¥pRSkh5rY�m����h�O)sW��Q�h�lvlu��?
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Í$g Ú g Ú�u 
 ��o�^�`�15ac°e]$wqo�x(g H9Skh%�*h�pRSksY}�tu��rmsw�ÝpRh���pRhw}�turiUw�§D-�*sY}�h��k��turm|*pRSmh��RNW�*h�Q�sY}khWX.�m�kp=rmsw�ÝpRSmh x���tvrk|fluhc�
Q�h�lul�tur�pRSkh ã �´}�toORh�Q�pRtusfr�tu�'�\h�O�n�lvNPOR|Wh�pRs ��tv�%�mlvNPpRh�NUw�§D-��lvNW�2?�A´rmtopRtvNWl@NPre}���sf�kre}mNcO�n�Q�sWre}ktopRtusfrk��NPORh�NW|\NPturi��h�p5pRs���h%rktul¢X
NWrm}�pRSkh	|WORtv}�tv��N Ö ZWZlå Ö ZWZ Õ NPO�pRh���t�NPrq�*h���S�tur{N�¹ Z á �wZfZcºiå�¹ Z á �wZfZcº��R���mNPORh*}�sf��NWtur2? Õ ORsW������h�Q�pRtusfrm�'��h�ORh�pTNW¶fh�r�pRs���h� ½ Zv) ZWZ��%NWrm}l��� ½ Zv) ZfZ��WX.NWrm}�pRSmh���sf�kORQ�h5�)NW�=}kh��ermh�} ��n9e� ½äß � á to�)x ¼�á�â �9ì�¹ ÖfÖ ) UW[ á{�^� ) ÒW[cº$å�¹ ÖfÖ ) UW[ á*�^� ) ÒW[cºZ á sPpRSmh�O���tu��h
H9Smtu�;�)NW��NWQ�pR�mNWlulon�N*��pRhwNW}�nY�§��pTNPpRh���tu���mlvNcpRtvsWr���Smh�ORh��9h��k��hw}pRSmh'«'AC<'ÀmI5>�jeNWQT¶WNW|fh�NP��sf��O�rksfrklvturkhwNPO���sflu�\h�Ow?;H9Skh��RNP�*h
ORh����klupR�)��h�ORh�NPO�ORtu�\hw}�NPp�OR�mrkrmturm|�pRSmh5�krm��pRhwNW}�n sfj�pRtvsWr�sf��p�pRs���pRhwNW}�nY�§��pTNPpRhf?

I�rpRSkh�pRsWj�j�sWO�pRtusfr�sP�@ª¥tv|W�kORh�Ók? Ò��9h���Smsw� N	Q�sfr�pRsf��O�jklvsPp�sP��pRSmh'¸e��¬���Skh�r���sWpRS�}�toORh�Q�pRtusfr�NPORh�j�sf��topRtu�\hf?)Jih�NWlu��s
OTNWrqpRSkh �kj���tvrm}qNWrm}~À Õ 7��*h�pRSmsY}k���zsPO*Q�sW�*jeNPORtu��sWr�?iH9Smh l�Ncp�pRh�O*��Sksc��hw}q��sf�*h sf��Q�tululvNPpRtusfrk��NWrm}���h��\h�ORh tvrmNWQ�Q��kOTNWQ�nqtur
QwNPjkpR�kORturk|pRSmh*�*tv}m}�luh	jeNcO�p�sP�)pRSmh	j�ORsW�eluhfX�h��\h�r{Ncp���pRhwNf}Yn��§��pTNcpRhf?�H9Skh*�mj���ture}i�*h�pRSksY}2X$}k�kh	pRs�topR��}�tv����tujmNPpRtu�\h�reNcpR�kORhfX
¦´���*s�sPpRSmhw}�©	sf��p)pRSmh5Q�sWORrmh�OR��?97�sPpRS�J¨G�<'I Ö NWre}�J¨G�<'I'[�j�h�O��zsWOR�*h�}��9h�lul�Xe�k�kp)h�¬kQ�h�jkp)��sWO;pRSmh5��SmNPORj�luh���p=Q�sWORrmh�OwXkpRSkh�ORh
�)NP�=lutop�pRluh�}ktoµ.h�ORh�rkQ�h'��h�pC�9h�h�r pRSmh5pC�9sk?Í$g n g n�u 
���ok^�`�15ac°e]$wqo�x(g*Jih��ermNWlulon�OTNWr�pRSmh�Q�sY}kh	tur��z�mlulon Ö �§DÐ�*sY}�hfX�sfr�N}ksW��NWtur(¹ Z á ��º'å�¹ Z á ��º�å�¹ Z á ��º@��topRS
Ó\Zbå�Ó\Zbå	ÓfZ�|PORt�}�Q�h�lulu��? Õ NPO�pRh���tvNPr�*h���S*tur�N�¹ Z á �wZfZcº�å�¹ Z á ��ZfZcº��R���mNPORh=}ksf��NPtur�?_ACr�pRSktu�9QwNW��h;�9h=��h�p�� ½ ��Z�) Z�NPre}Î��� ½ Z�?
H9Smh'��sW�kORQ�h5pRh�OR� �)NW�;NP|\NWtur�turpRSkh5�*tv}m}kluh^e� ½äß � á tu�9x ¼$á�â�á�ã �9ì�¹ ) Ó á ) � º_å�¹ ) Ó á ) � º$å�¹ ) Ó á ) � ºZ á sWpRSmh�O���tv��h
H9Smtu��QwNP��h��9NW�=NW|fNWturOR�mr�tur���pRhwNf}YnY�C��pTNcpRh'�*sY}kh'NPre}�pRSmh�r��\h�ORto�ehw} ��n*pRSmh'�mrk��pRhwNf}Yn sfjkpRtusWr�?

I�r�ª¥tu|f��ORh=Ó�? Ô5��h=��Sksc�~pRSmh)p´��s'J¨G@<5I¨sWjkpRtusfrk��X�E¥h�p�ORsc�����5NPluh�OR¶Ytvr NPre}	�mj���ture}%sfr*p´��s%}�toµ.h�ORh�r�p�|PORtv}k��x�ÓfZ:å�Ó\Z:å�ÓfZ
NWrm} ��ZfZÑå~�wZWZ�å¿��ZfZf��Ncp*pRSmh��*tv}k}kluhQ���p�sW� â¿½ Zv) [ áTã~½ Zv) [�? H9Smh��mrmh�O*�kj���tvrm}~��sWlv��pRtusfr��9NW��rmsPp*OR�mr�sWr¿Ni|PORtv}
pRSeNcp�tu�%sWOT}kh�OR�%sP�=��NP|frktupR�m}kh	�mrmh�O�pRSeNPr{pRSmh*sWpRSkh�OR��X@Smh�rkQ�h�top���Sksf�mlv}{rksWp%��h�pTNP¶\h�rqrksc�ÐNW��N���h�rmQTSm��NcOR¶���sWlu�kpRtusfr2?�ACp
tu�5turmQ�lu�m}khw}��*h�ORh�lon�pRs ��Smsw� pRSmh%}ktoµ.h�ORh�rmQ�h%|WORtv}�ORh��ermh��*h�r�p���NP¶\h���tur�pRSmh�NWQ�Q���OTNWQ�n�sP��pRSkh%��sWlv��pRtusfr�?%H9Skh�J¨G�<'I Ö NWrm}
J¨G�<'I'[	��sflu��pRtvsWrm�'NcORh�h�¬�j�h�Q�pRhw}pRs���h%��h�p�pRh�OwX2NWre}�tur���NPQ�p5pRSkh�n�NcORh���sf�*h���SeNPp5}ktoµ.h�ORh�r�p;��ORsW� hwNPQ�S�sWpRSkh�O'NP���9h�lvl�?�H9Skh
E¥h�p�ORsc���´�5NWluh�OR¶Ytur��*h�pRSmsY}.X�sfr�pRSkh'sWpRSkh�O�SeNPre}2Xkh�¬�Smtu�ktupR�)��tu��h�NW�mluh�sf��Q�tvlulvNPpRtusWrm�TÏPrkh�|\NcpRtu�\h%¸m�k¬�h��)rmh�NPO�pRSmh5j�ORsW�mlvh'Q�sWORrmh�OR��?Ð2g�
�³z^wd\²¥^w^w³�°�¯0g J{h*SeNw�\h*j�ORh���h�r�pRhw}qN�rkh�� NPjmjklvtuQwNcpRtusfr�sW�)pRSkh�JKG@<5I ��QTSmh��*h	�zsWO�pRSmh���jmNPpRtvNWl)}�tu��Q�ORh�pRtu�wNPpRtusWr(sP�
pRSmh	7�sflopR����NPrmrqH�OTNPrm��j�sPO�p�G@���eNcpRtvsWr�? D5h��fh�lusfj�hw}���sWO%Smtu|fSklon�rksfrklvturkhwNPO%��n���pRh��*�'sW��jmNPO�pRtvNWl0}ktoµ.h�ORh�r�pRtvNWl0hw���eNcpRtvsWrm��X$���mQTS
NW��pRSmh�G��mluh�O%NPre}i<�Nc�Ytuh�O��´ÀYpRsW¶\h��'hw���mNPpRtusfrk��X¥pRSmh*��QTSmh��*h%�)NW�%}kh���tv|Wrmhw}ipRs�NWQ�Q���OTNPpRh�loniQ�sf�*jk�kpRh	��Sks�Q�¶\h�}�¸e�ktv}�¸esw�'?8=�
���mQTS�X�top��)NP�	NWrq�krmlutu¶\h�lon{Q�NWre}�tv}mNPpRh*��sWO*NPjmjklvtuQwNcpRtusfrqpRs�N���QwNWlvNPO*NWre}�lvturkhwNPO�tvr�pRh�|PORsW�C}ktoµ.h�ORh�rYpRtvNPl9hw���eNcpRtvsWr�?�ACre}kh�hw}2X¥pRSkh
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Plot of Φ for snapshot 17
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Plot of Φ for snapshot 17
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Plot of Φ for snapshot 35
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Plot of Φ for snapshot 35
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Plot of Φ for snapshot 73
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Plot of Φ for snapshot 73
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WENO3 scheme flux contours for mu > 0, eta > 0
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